. The rural people derive multiple benefits from the highly diverse plants in their traditional gardens and the nearby natural forests. However, the conversion of natural forests and traditional gardens into monoculture plantations in many areas has reduced the plant diversity, which in turn has also reduced the botanical knowledge, especially among the younger generation. This study was conducted to know: (i) the diversity of plant species used by the people of Rejang tribe in Kota Agung Village, Kepahiang District, Bengkulu Province, Indonesia, (ii) the correlation between age and botanical knowledge, and (iii) the effect of gender on the botanical knowledge. Data were collected through interviews with five key informants and 68 villagers, and the data were analyzed qualitatively and quantitatively using t-test and regression analyses. The results showed that the Rejang people in Kota Agung Village used 130 plant species for 12 different purposes. The three top use categories were food, medicine, and ornament. The botanical knowledge was positively correlated with age, and women had better botanical knowledge than men, presumably due to the longer time they spend in taking care of the homegardens. This study confirms the worldwide trend that there is a decline in botanical knowledge among young people.
INTRODUCTION
Rural people around the world have benefited from natural forests and traditional gardens for their daily needs. Approximately 1.6 billion rural people in the world are dependant on forests to varying degree, while 60 million indigenous people rely completely on forests for their livelihoods, and about 1.2 billion people in developing countries use agroforestry systems to meet their daily needs and also to get income (Cholchester et al. 2006 ). The indigenous people living near the tribal forest called Hiang Forest of Kerinci District, Jambi Province used 48 forest plant species for six types of uses (Andesmora et al 2017) , while the local people near the Gunung Halimun National Park, West Java, used 76 plant species from the forest for five major use categories (Hidayat and Fijridiyanto 2002) .
Like natural forests, agroforestry systems also provide ecosystem services, environmental benefit and economic commodities (Jose 2009). Agroforestry system has been practiced by rural people around the world, in various forms of traditional gardens (King 1987) . Having both seasonal and perennial plants, traditional gardens have high diversity of plants that provide many plant products to rural people. In Basketo Special Woreda of Southwestern Ethiopia, 149 species of plants were planted in home gardens for various uses (Woldeyes et al. 2016) . In villages of Leyte island of the Philippines, people used 122 plant species for various purposes (Langenberger et al. 2009 ). In villages adjacent to the Lore Lindu National Park, Central Sulawesi, 149 crop species were identified from homegardens, mainly fruit, vegetable, spice, or medicinal plants (Kehlenbeck and Maass 2004) . In Bustamante, in the northern region of the State of Nuevo León, Mexico, 218 useful species were recorded from private and public gardens which were employed for eight major uses (Estrada-Castillón et al. 2018) . The rural community of Bananal, Mato Grosso, Brazil, used 152 species from the natural vegetation and agricultural land for six major uses (Miguéis et al. 2019) .
However, the high plant diversity is jeopardized by the decline of natural forest areas worldwide due to conversion to plantations and other land uses. According to FAO (2016) , the annual global deforestation rate was 10.6 million for the period of 1990 to 2000, and 6.5 million from 2010 to 2015. Indonesia ranked first in deforestation rate in 2012 (Darmawan et al. 2016) . Much of natural forests in Indonesia has been converted into oil palm plantations (Saxon and Roquemore 2011) . Another cause of plant diversity loss is the conversion of traditional gardens to the modern ones. In the past, traditional gardens were planted with various annual and perennial plants, so they resembled natural forests in structure and provided many needs for rural people (Soemarwoto 1983; Iskandar and Iskandar 2016) . The modern homegardens has simpler structure and lower diversity Prihatini et al. 2018) .
The loss of natural forests and other ecosystems due to economic development not only reduces biodiversity but also local botanical knowledge (Ramirez 2007) . The decline of botanical knowledge among the young generation has been found in Kolo District, Southwestern Niger (Ayantunde et al. 2008) , in a horticultural village in Dominica (Quinlan and Quinlan 2007 ), in Zapotec communities in Mexico (Saynez-Vazquez et al. 2016 ), in Parnaíba Delta, Brazil (Sousa et al. 2012 , in Bengkulu Province, Indonesia (Wiryono et al. 2017; Wiryono et al. 2019) , and in Subang District, West Java, Indonesia (Suryana et al. 2018) .
The loss of local botanical knowledge among the youth has become a serious concern (Ramirez 2007; Aswani et al. 2018) , as ethnobotanists believe that such traditional knowledge is the science of survival (Aiona et al. 2007) . Studies have been conducted to know the factors that are contributing to that loss. It is encouraging that in some communities, young generation still maintains their botanical knowledge because they continue using traditional plant products (Vandebroek and Balick 2012, Gómez-Baggethun and Reyes-Garcia 2013) .
Only a few studies on the status of botanical knowledge have been undertaken in Indonesia, such as in villages near Wakatobi Marine National Park in southeast Sulawesi (Pilgrim et al. 2008) , in Serawai tribe in Bengkulu City (Putra et al. 2012) , in Lembak Tribe in Central Bengkulu (Wiryono et al. 2017) , in Semende tribe in Kaur District, Bengkulu (Wiryono et al. 2019 ) and in Subang District, West Java (Suryana et al. 2018) . More such studies covering other tribes are needed in Indonesia. Therefore, this present study was conducted to know the diversity of plant species used by the people of Rejang tribe in Kepahiang District, Bengkulu Province, Indonesia, the correlation between age and botanical knowledge, and the effect of gender on the botanical knowledge.
MATERIALS AND METHODS

Study area
This study was conducted in Kota Agung Village, Bermani Sub-district, Kepahiang District, Bengkulu Province, Indonesia (Figure 1 ). The village is located at approximately 400 m altitude, having annual rainfall of 2800 mm, relative humidity of 85% and temperature of 24 o C. (BPS Kepahiang 2018). The majority of villagers belong to the Rejang Tribe. In daily life, they speak Rejang language, but in formal situation, they speak Indonesian. Most people work as farmers. They plant coffee and paper in their plantation. The diversity of plants is found mostly in homegardens. 
Data collection Gathering data of locally useful plants
Data of useful plants were collected by surveying homegardens and coffee plantations with five key informants, one informant at a time of survey, and interviewing them about the use of each plant species. The informants were the villagers who had a better knowledge of plant names and uses than the ordinary people. Snowball method was used to select the key informants. In ethnobotanical studies, gathering data is commonly done by interviewing key informants (Tongco 2007) .
A total of 130 locally useful plant species were found mostly in the homegardens, each of which was photographed. Of the 130 species, 50 were selected to be shown to respondents to test their knowledge of plant names and uses.
Gathering data of local botanical knowledge
Sixty-eight respondents, out of 459 teenagers and adult villagers belonging to Rejang tribe, were interviewed. They were composed of 34 males and 34 females, aged 15-60 years. The age, gender, family profession, education, hobby, time spent on electronic entertainment (electronic gadgets and TV), and time spent in plantations of each respondent was recorded. The photographs of plants were shown to each respondent who was then asked to identify the name and uses of each species of plant in the photographs. Setalaphruk and Price (2007) , Pilgrim et al. (2008) , Wiryono et al. (2017) and Wiryono et al. (2019) have also used photographs to test the ability of respondents to identify plants.
Data analysis
The names and uses of plant species were tabulated and analyzed descriptively. Correlation between age of each respondent and his or her knowledge of plant names and uses was tested using regression analyses, while the effect of gender on botanical knowledge was tested using t-tests. All the statistical analysis were conducted using Microsoft Office Excel program.
RESULTS AND DISCUSSION
The diversity of useful plant species and types of uses
The people of Rejang tribe in Kota Agung Village used 130 species of plants (Table 1) for 12 use categories, namely food (72 species), medicine (44), ornament (41), firewood (25), forage (10), construction (8), custom (7), hedge and fence (5), handicraft (4), coloring agent (4), cosmetic (3) and poison (2) ( Figure 2 ). Other studies reported a variety of numbers of plant species used by villagers. Some communities used much more species, for example 218 species for eight use types in Bustamante, in the northern region in the State of Nuevo León, Mexico (Estrada-Castillón et al. 2018); 212 species for five categories of uses in Galimtignere, Adamawa, Cameroon (Himawa and Mapongmetsem 2018) ; 210 species for five use types in Karwar, Katanaka India, (Bhat et al. 2014) , and 181 plant species just for medical purpose in Poncokusumo District of East Java used (Batoro and Siswanto, 2017) . Some others used much fewer species, for example 48 species for six types of uses in villages near Hiang Forest of Kerinci District, Jambi Province (Andesmora et al. 2017) , 65 species for six uses in Kabena Island, Southeast Sulawesi Province (Rahayu and Rugayah 2010) , and 79 species for ten purposes in Harapan Makmur Village, Central Bengkulu District (Wiryono et al. 2016) . Relatively similar number of species were used by villagers of Leyte island of the Philippines, i.e., 122 species (Langenberger et al. 2009 ), 149 crop species for four uses by villagers near the Lore Lindu National Park, Central Sulawesi (Kellenbeck and Maass 2004) . Based on the range of numbers provided above, the number of species used by the people of Rejang tribe in this study was considered as medium.
Most species of plants in this study were used as food, followed by medicines. Indeed, food is the primary need to sustain life, so in many regions the use of species as food ranked first among all uses of plants, such as found in villages inhabited by Cao Lan, a Tai-Speaking ethnic minority in Vietnam's northern mountains Vietnam (Timsuksai et al. 2015) , in villages of southwest Uganda (Whitney et al. 2018) , in Rajegwesi Village, Banyuwangi District, East Java (Pamungkas et al. 2013) , among Baduy Dalam community in Banten (Wardah 2003) , in villages near Hiang Forest of Kerinci District, Jambi Province (Andesmora et al. 2017) , and Tebing Rambutan Village, near Kerinci Seblat National Park, Kaur District, Bengkulu Province (Wiryono et al. 2019) .
After food plants, the next most frequently used plants were the medicinal plants, i.e., 44 out of 130 species. According to Rao and Rao (2006) , medicinal plants were an important component in homegardens, next to food and fruit. Some rural communities used more plant species than in this study for medicines, i.e., 90 species by the Chakma community of Bangladesh (Roy et al. 2008) , 181 species by villagers Poncokusumo District of East Java (Batoro and Siswanto, 2017) , 127 species by the people of Serampas tribe in Kerinci Seblat National Park Jambi Province (Hariyadi and Ticktin 2012) , and 250 species in Dayak village and adjoining forest in West Kalimantan (Caniago and Siebert 1998) . Both the people of Serampas tribe and Dayak tribe are indigenous communities living close to natural forests, and so, they must have good knowledge of medicinal plants. These data show that despite the availability of modern medicines, people in the villages still use traditional medicines considerably. In fact, in many parts of the world, both modern and traditional medicines coexist (Rathore et al. 2015; Zank and Hanazaki 2017) .
Ornamental plants ranked third in this study, based on the number of species used. In a study of homegardens in Vietnam (Timsuksai et al. 2015) ornamental plants ranked second, while in homegardens of Karwar, Karnataka, India, ornamental plants ranked first, indicating that the economic level of the community was relatively good (Bhat et al. 2014) . In West Java, the transition of traditional homegardens into the modern ones was characterized by the increase in proportion of ornamental species Prihatini et al. 2018) . Although the number of useful species varied greatly among the traditional gardens, in general, the diversity of useful plant species in traditional gardens is much higher that of modern plantations. Therefore, the traditional gardens may serve as biodiversity conservation areas, while at the same time, provide economic benefits to the people (Rao and Rao 2006; Udawata and Godsey 2010) . In fact, an agroforestry system may provide a broad range of environmental services, such as biodiversity conservation, carbon sequestration, soil enrichment, and air and water quality maintenance (Jose 2009). Due to its multifunction, an agroforestry system is considered as the sustainable practice of agriculture. However, many traditional gardens have been converted into commercial ones due to the penetration of market economy which causes drastic changes in their species composition. In Sukapura Village of West Java, Prihatini et al. (2018) found that traditional gardens were composed of 161 species of plants, while the commercial gardens had only 61 species, dominated by commercial vegetable crops. Although the commercial gardens yield high economic revenue, they lose some of their ecological functions. Similar cases also happened in western Ethiopia (Woldeyes et al. 2016) , where the structure and composition of homegardens had drastically changed because commercial introduced crops replaced the indigenous ones, reducing the biodiversity and the sustainability of homegardens. Another study in Kurunegala District of Srilanka (Korale-Gedera et al. 2012) also showed that commercial gardens had lower plant diversity than the traditional ones.
Correlation between age and knowledge of plant names and uses
The age of a respondent was positively correlated with his or her knowledge of plant names (with correlation coefficient or r-value of 0.545, p-value of 1.51E-06) and plant uses (with r-value of 0.715 and p-value of 7.73E-12), meaning that older people were more knowledgable than the young ones (Figures 3 and 4) . The correlation was moderately strong, and statistically highly significant. The result of this study confirms the previous studies that showed the decline of local botanical knowledge among young generations, as happening in rural community of Bananal, Mato Grosso, Brazil (Miguéis et al. 2019) , in Garifuna, Nicaragua (Coe and Anderson 1996) , in Western Himalaya (Uniyal et al. 2006) , in Sukamandi Village of Subang, West Java, (Suryana et al. 2018) , in Tanjung Terdana village, Central Bengkulu (Wiryono et al. 2017) , and Tebing Rambutan Village (Wiryono et al. 2019) . Indeed, the decline of botanical knowledge worldwide has become a serious concern among ethnobotanists worldwide (Ramirez 2007; Aswani et al. 2018) . This decline of traditional knowledge may have consequences, ranging from the relatively less serious, such as the risk of injury and poisoning among children due to contact with harmful plants (Cuadra et al. 2012) to the more serious ones, i.e. the very survival of humans (Aiona et al. 2007) .
The economic development which leads to conversion of high-biodiversity natural forests and traditional gardens into the low-biodiversity forest plantations and commercial gardens, has generally been blamed for the decline of botanical knowledge among the young generation (Aiona et al. 2007; Ramirez 2007) . Some studies, however, investigated in more detail the aspects of economic development which cause the loss of such knowledge. In the community of Zapotecs, Mexico, with the economic development, many children went to school and, therefore, did not have enough time to help their parents collecting plants in the gardens, so they no longer retained the botanical knowledge (Saynez-Vazquez et al. 2016 ). In addition, the language used in school was not the same as that used to convey botanical knowledge. In another study, in Doñana, Spain, the farmers lost their traditional ecological knowledge because they adopted modern knowledge which came with the modern farming as a result of market economy penetration (Gómez-Baggethun and Reyes-Garcia, 2013) . The loss of botanical knowledge, however, occurred not only in young people. In Kolo District of southeastern Niger, Ayantunde et al. (2008) found that the knowledge of plant names increased with age until 50 years old, then, after this age, the knowledge slightly declined, because the old men shifted the responsibilities of herding to the younger ones.
The causes for decline of botanical knowledge among the young people of the Rejang tribe in this study were not clear. Although there was positive correlation between the time spent in the plantation and the knowledge of plant names, the correlation coefficient was low (only 0.345). Conversely, there was also a negative correlation between time spent on electronic entertainment and knowledge of plants, but the coefficient of correlation was only 0.399. Table 2 shows that female respondents who spent less time in the plantations and more time for electronic entertainment had higher botanical knowledge than male respondents who spent more time in the plantations and for electronic entertainment. The time spent in the plantations did not have strong correlation with the botanical knowledge presumably because the plantations, which were coffee plantations, had low plant diversity. Further studies are needed to know the factors causing the loss of botanical knowledge among the young generation in Kota Agung village.
Loss of botanical knowledge, however, did not happen in some communities. For example, the young migrants from the Dominican Republic who lived in New York maintained their knowledge of traditional food medicines because they still consumed them (Vandebroek and Balick 2012) . Another study in Bolivia, reported that the indigenous people of Tsimane managed to maintain their traditional ecological knowledge (TEK) because they still practiced farming and sold farm products in traditional way (Gómez-Baggethun and Reyes-Garcia, 2013). In the Andean Highland of Peru and Bolivia, the farmers taught their knowledge of medicinal plants to their children by involving them in handling the medicinal plants, so the young people did not lose the knowledge of medicinal plants (Mathez-Stiefel et al. 2012 ).
Effect of gender on knowledge of plant names and uses
The female respondents of Rejang tribe in this study had significantly more knowledge of plant names than the males (Table 2) . This result was contradictory to the previous study in Semende tribe, Kaur District in Bengkulu (Wiryono et al. 2019) , in which males had better botanical knowledge presumably due to their longer time spent in gardens or agricultural plantations located within the conservation forest which had high plant diversity. The men of Semende tribe, therefore, had more chance of interacting with various plant species. In Rejang tribe, the men also spent significantly more time in plantations than the women. However, the plantations of Rejang tribe were a single species plantations, i.e., coffee plantations. Therefore, the men might spend less time interacting with a high diversity of plants in their homegardens. Another plausible cause is the job separation based on gender, which assigns women mostly domestic works (Nurlian and Daulay 2008) . The plant species which had been identified by respondents in this study were mostly from homegardens used for food, medicinal and ornamental purposes. Because men in this study spent more time in plantations, the care of plants in homegardens was by women. This hypothesis, however, needs to be verified and confirmed by further studies.
Some ethnobotanical studies have analyzed the effect of gender on botanical knowledge, but there is no general conclusion. Some studies showed that botanical knowledge was not affected by gender, while others found otherwise, but the effect of gender could be the opposite from one another (Torres-Avilez et al. 2016) . In Grosses Walsertal, Vorarlberg, the very western province of Austria, women knew more medicinal plants because they are in charge of food and medicine related tasks in the households, while the men usually work far from the house (Schunko et al. 2016) . Similarly, women also knew more medicinal plants than men in rural communities near Chapada Diamantina National Park in Bahia, Brasil, (Voeks 2007 ) because women's job was taking care of the family health and maintaining the swiddens and home gardens. Conversely, however, the people in Zegie Peninsula, Northwestern Ethiopia, males knew more medicinal plants than females because in this community the traditional knowledge is passed from the father to his first son (Teklehaymanot and Giday. 2007) . Similarly, in the community of Fulni-ô in north-eastern Brazil also, males knew more medicinal plants than females (De Albuquerque et al. 2011).
Sometimes, both males and females had considerable botanical knowledge but for different types of plant uses due to their job differences. In Garifuna, Nicaragua, females knew more food and medicinal plants, while males knew more field crops and wild plants (Coe and Anderson 1996) . In southwestern Niger, men had better knowledge of forage, construction, and firewood plants than women, but there was no difference between them in the knowledge of medicinal and food plants (Ayantunde et al. 2008) . In other studies, there was no difference between men and women in the botanical knowledge, such as in the community near Parnaiba Delta Environmental area in Brazil (Sousa et al. 2012) , among the forestry students of Bengkulu University, in Bengkulu Province (Wiryono and Nurliana 2011) , among the Serawai tribe of Bengkulu (Putra et al. 2012) , and the villagers of Tanjung Terdana, Central Bengkulu (Wiryono et al. 2017 ).
